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Dear Mr. Descenza: 
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We have reviewed the District's hydrologic material and have incor- 
porated the findings into our previous Phase I Dam Inspection Report for 
S Grassy Sprain Reservoir in Westchester County, New York, Inventory No. 

> 188, dated July 1978. Ten copies of these changes are enclosed, as 
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DEPARTMENT OF THE ARMY 


NEW YORK DISTRICT. CORPS OF ENGINEERS 
26 FEDERAL PLAZA 
NEW YORK, N. Y. 10007 


21 June 1979 


Mr. Cundiff 

Defense Documentation Center DDC/DDA 
Building 5 

Cameron Station 

Alexandria, VA 22314 


Dear Mr. Cundiff: te Oo ae 


; \ 


Attached are 8 copies otter addendum to'Phase I Inspection Report, 
Grassy Sprain Reservoir, Westchester County, New York". Your ADA 
number is ADA 064084. 


It is requested that you include this addendum with the original report 
already in your possession. 


Sincerely yours, 


or) q 
L/ 
Cor¥ WAV Cere aA 
8 Incl P. A. DeSCENZA J 


As stated Chief, Engineering Division 
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nal dam. No other data has been made available regarding the con- 
struction procedures for the reconstructed dam. 


Normal Operational Procedures 


Normal operation procedures include routinely checking drain con- 
trol valves in the gate house and to allow excess flows to 
discharge over the spillway. 


PERTINENT DATA 
a. Drainage Area 
The drainage area of the Grassy Sprain is 1.91 square miles. 


Discharge at Dam Site 


No discharge records are available for this site. 
Computed discharges: 


Ungated spillway, top of dam 1600 cfs 


Ungated spillway, design flood 950 cfs (1/2 PMF), 5052 cfs (PMF) 
Gated drawdown, 48 inch pipe (max.) 440 cfs 


Elevation (feet above MSL) 


Crest of dam 134.39 

Maximum pool - design discharge 133.90 (1/2 PMF), 135.00 (PMF) 
Spillway Crest 129.39 

Stream bed at centerline of dam 109 estimated 


Reservoir 


Length of maximum pool feet (1/2 PMF) 
Length of normal pool feet 


Storage 


Top of dam acres feet 
Design surcharge acres feet 
Normal pool acres feet 


Reservoir 
Top of dain acre 


Maximum pool acre (1/2 PMF) 
Spillway pool acre 
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SECTION 3 ~ IYDROLOGY AND HYDRAULICS 


3.1 EVALUATION OF FEATURES 


a. 


Design Data 


No inforuation was obtained relevant to hydrologic and hydraulic de- 
sign features of the dam. For this investigation, the dam was evalu- 
ated for a Probable Maximum Flood (PHF) hydrograph usiig Probable 
Maximum Precipitation rainfall] data obtained in Hydrometeorological 
Report No. 51. Both the PHF and 1/2 PHF were evaluated whereas the 
1/2 ig was assumed to be approximately the Standard Project Flood 
(SPF). 


A hydrological analysis of this basin was made for flows at Central 
Ave. and the mouth where Sprain Brook meets the Bronx River. Addi- 
tionally, an analysis was made for dam safety utilizing a recent ver- 
sion of HEC-1 called HECI-DB. The output using the dam overtopping 
option is included for the SPF and PHF in Appendix C. The map of the 
hydrologic sub-areas is also included. 


A description of the hydrologic computer model is as follows: 


1]. <A sub-area flood iydrograph is calculated for the area above the 
Jackson Ave. culverts on Sprain Brook. This is called sub-area 
1] in the model. The capacity of the culvert which drains into 
the Grassy Sprain Brook Reservoir is 480 cfs. Any additional 
flow will be diverted to another culvert under Jackson Avenue 
which will flow along the N.¥. State Thruway, called sub-area 3 
in the model. At the same time there will be backwater with an 
increase in discharge behind the culvert leading into the Reser- 
voir up to 1500 cfs. At this flow, overtopping of Jackson Ave., 
will occur resulting in weir flow also into the Reservoir. 


Ls The (sub-area flood hydrograph for the) drainage area contribut- 
ing runoff directly into the Grassy Sprain Brook Reservoir is 
now calculated (sub-area 2 for inflow into the Reservoir. With 
determined storage-outflow relationships developed for the 
Reservoir, the outflow can be calculated. 


de The diverted flow from sub-area 1 was channel-routed thru the 
reach along the N.Y. Thruway down to Central Ave. (Sub-area 3). 
Subarea 3's load hydroyraph is computed and the routed flow, 
sub-area 3's flow and outflow from the Reservoir is all combined 
at a point just upstream from the Central Ave. crossing. The 
combined flow is then routed thru sub-area 4, the area between 
Central Ave. and the mouth. With the calculation of sub-area 
4's flood hydrograph, the combined sub-area and routed flows 
represent the flow at the mouth of Grassy Sprain Brook. 


be 


For the SPF and PFI, the transposed drainage area for sub-areas 
above the Reservoir is the total drainage area above the Reser- 
voir. The transposed drainage area for sub-areas 3 and 4 (par- 
allel to or below the Reservoir) is the total drainage area of 
the Grassy Sprain Brook Basin. However, only the PMF has a 
transposed drainage area or Hop Brook factor applied to rain- 
fall. 


It is noted that the standard project flood at the Grassy Sprain 
Reservoir was developed as 1974 C.F.S., and was routed to 948 
C.F.S. The standard project flood was contained within the res- 
ervoir. The Probable Maximum Flood was determined to be 5894 
C.F.S. and was routed to 5052 CFS. During The Probable Maximum 
Flood, the dam was overtopped by 0.71 feet. 


Experience Data 


No information was obtained from knowledgeable people at the site 
relevant to performance of the spillway during extreme rainfall 
events - only that in the spring of each year the dam is spilling 
but, routinely, that is not significant. 


SECTION 4 - STRUCTURAL STABILITY 


4.1 Evaluation of Structural Stability 


a. 


b. 


Visual Observations 


The reservoir dam shows no misalignnent, sloughing surface cracks 
or erosion which would indicate structural movement or distress of 
the embankment structure. Riprap on the upstream face is generally 
in good condition, although some pieces have been displaced. Rip- 
rapped slopes forming the reservoir sides in the area close to the 
dam's embankments are in similar condition. The downstream slope 
and area below the toe of slope is covered with a dense growth of 
various types and heights of vegetation, a condition which seri- 
ously hampers close examination of the slope. The accomplished 
inspection, however, indicates no sign of seepage through the em- 
bankment or below the toe of downstream slope. 


The masonry (cut stone block) spillway structure is generally in 
good and serviceable condition but some reservoir seepage occurs 
through deteriorated masonry joints in the weir section of the 
spiliway. Spillway water also seeps below the cut stone floor of 
the spillway channel, entering through open joints in this stone 
work. No significant stone work deterioration or erosion of sup- 
porting soil was observed because of this seepage flow, however. 
Dense foliage interfered with close inspection of the downstream 
discharge opening of the outlet pipe. Storm drainage from the 
northbound lane of the adjacent Sprain Brook Parkway is delivered 
via underground conduit for discharge on the parkway embankment 
slope close to where the dam's downstream easterly abutment meets 
the parkway embankment. Pooling of this discharge has resulted in 
the development of a swampy area some distance below the downstream 
toe of the dam but the condition apparently is not creating any 
harmful effects for the dam embankment. 


Geology and Seismic Stability 


Grassy Sprain Reservoir inundated a valley whose bedrock floor 
beneath the glacial and alluvial fill is Inwood Marble. The valley 
is along the eastern limb of a northward plunging anticline. As 
indicated on the cross section (Fig. 2) the west wall of the res- 
ervoir is Fordham Gneiss and the east wall, Manhattan Schist. 

Trend of the foliation of the metamorphic rocks is northeast with 
dips to the southeast in the reservoir area. 


Bryn Mawr fault may be present about 0.7 miles south of the dam. 
This fault, which is not shown on the 1971 New York State Geologic 
Map, was encountered during construction of the Catskill aqueduct. 
A decaying shear zone about 50 feet thick was found at that time. 
Based upon the topography and geology the fault has been tenta- 
tively located in the area of the intersection of Grassy Sprain 
Road with Tuckahoe Road. Its probable trend is northwest, along 


ieee A aia i ns A A NN 


the valley from New York State Thruway Interchange 6 southeast 
along Grassy Sprain Brook. 


Earthquakes known to have occurred in this region are tabulated 
below. 


Date Intensity-Modified Mercalli Location Relative to Dam 
1872 IV 4 mi. SE 

1874 V 4 mi. SE 

1916 IV 4 mi. NE 

1926 V 5 mi. SW 

1933 III 4 mi. NE 

1938 III 9 mi. NE 

1947 V 15 ENE Greenwich, Conn. 
1950 IV 15 ENE Greenwich, Conn. 


Although the area is designated as being in Zone 1 of the Seismic 
Probability Map, the New York State Geological Survey believes this 
area 0: Westchester should be upgraded to at least Zone 2 with pos- 
sibility of Zone 3 potential. 


Data Review and Stability Evaluation 


Design drawings show that the dam at its present dimensions con- 
sists of a core wall of masonry at the end sections and a clay 
puddle for the center section. Earth fill upstream and downstream 
embankments adjoining the core wall are constructed to provide 
slopes of 2 horizontal on 1 vertical. Procedures for soil place- 
ment and compaction are not detailed. The design information does 
indicate the dam structure bears directly on rock. Visually, the 
dam embankment and related structure conform to the design draw- 
ings. 


At present, the dam structure is in good condition with no indica- 
tion of structural instability, significant deterioration, or on- 
going seepage from past earthquake activity or other factors. 


The dam's design is in general accordance with the construction 
professions past practice for structures of this type, and satis- 
factory performance typically has resulted. This site is in an 
area having a seismic Zone 1 designation (although a change in 
rating to Zone 2 is suggested) and convention assumes no earthquake 
hazard. It is anticipated that, properly maintained, this dam will 
continue to serve satisfactorily for future loading conditions 
which are similar to those of the past. 


However, the downstream slope urgently needs to be cleared of the 
heavy foliage which could be responsible for permitting seepage to 
commence (roots of large trees), for hiding the presence of deep 
animal holes through which seepage could begin, and which tends to 
provide a general maskiny of possible embankment movement and de- 
veloping seepage. 
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SECTION 5 - ASSESSMENT/REMEDIAL MEASURES 


DAM ASSESSMENT 


On the basis of the Phase I visual examination, the earth embankmment of 
the Grassy Sprain Dam is so overgrown that it cannot be concluded that 
it is not unsafe for normal reservoir operation. The heavy brush growth 
on the downstream slope of the dam obstructs and has limited the extent 
of the inspection of the downstream face. The reservoir has only been 
traversed once on the embankment and once below the embankment toe. The 
ungated spillway is adequate, as determined by the Recommended Guide- 
lines for Safety Inspection of Dams, to pass the design storm provided 
the flashboard structure has been removed. In addition, the flashboard 
structure could become clogged with debris which could lodge in the 
woode:, framework which supports the flashboards. 


REMEDIAL MEASURES 
a. Alternatives 


The downstream slope of the dam should be cleared of brush and 
trees and planted with a cover suitable for this use. This will 
allow close inspection of the downstream face for any signs of 
seepage or slouging. After the embankment is cleared, it should be 
inspected again and this report should be amended. Only a small 
portion of the downstream could be inspected and the embankment was 
only traversed once on the embankment and once below the toe. The 
framework supporting the flashboards on the principal spillway 
should be removed to preclude blockage of the spillway by water- 
borne debris during high periods of runoff. 


b. Operation and Maintenance 


Normal operation procedures include routinely checking drain con- 
trol valves in the gate house and to allow excess flows to dis- 
charge over the spillway. 


The dam embankment should be cut, cleared and routinely maintained. 
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HYDROLOGIC AND HYDRAULIC COMPUTATIONS 
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APPENDIX E 


SURVEY DATA 


Prepared by U. S. Army Corps 
of Engineers, New York District 
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